Thermogenesis of white adipocytes: a novel method allowing long-term microcalorimetric investigations.
A microcalorimetric method was developed to facilitate long-term assessment of energy balance in isolated fat cells. White rat adipocytes were primary cultured in glass ampoules with a matrix of agar-gel. Heat production was measured continuously over 3 days with an LKB BioActivityMonitor. In order to assist interpretation of the microcalorimetric measurements, glucose consumption and lactate and pyruvate production were determined in parallel cultures. Heat production, glucose consumption and lactate production were in an apparent steady state throughout the study whether employing aerobic (94 pW, 0.50 and 0.44 pmol/cell. h, respectively) or partial anaerobic experimental conditions (39 pW, 0.41 and 0.57 pmol/cell.h, respectively). However, oxygen availability influenced the apparent heat production and glucose and lactate metabolism. With partial anaerobiosis a 59% lower heat production, an 18% lower glucose consumption and a 30% higher lactate production than by employing aerobic experimental conditions were observed.